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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the following 
problems: that conventional knocking preventive 
technique promotes the whole combustion, but does 
not improve only a later half of the combustion which 
is a cause of knocking, and that injected fuel is 
deposited on a cylinder inner wall face to bring 
incomplete combustion so as to increase HC, soot 
and the like in exhaust in a in-cylinder direct injection 
type internal combustion engine. 
SOLUTION: A ring 53 provided with a plurality of 
injection holes 54, and a spacer 52 drilled with a high- 
pressure air passage 56 are clamped with a cylinder 
head 22 and a cylinder block 21. An air-fuel mixture is 
compressed to ignite by an ignition plug 28, and high 

pressure air is injected from the holes 54 at the same time or just after the ignition to form 
a turbulent flow in the vicinity of a combustion chamber 20. A flame face propagation 
speed is accelerated by the turbulent flow to allow quick combustion in a peripheral part of 
the combustion chamber 20. An air curtain is formed in a periphery of a combustion 
chamber inner wall by injecting the high pressure air in the same manner in the in-cylinder 
direct-injection type internal combustion engine, and the fuel injected into the combustion 
chamber is precluded from being deposited on the combustion chamber inner wall. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Two or more high-pressure gas nozzle holes which are prepared in an internal combustion engine's 
combustion chamber inside wall surface, and inject a gas to a combustion chamber, 
The high-pressure gas injection valve which injects a gas from a high-pressure gas nozzle to a 
combustion chamber, 

A high-pressure gas supply means to supply the high-pressure gas injected from said high-pressure 
gas nozzle hole, 

The combustion auxiliary device of preparation ********** 
[Claim 2] 

Said internal combustion engine has a turbulent flow generating means to make the combustion 
chamber generate a turbulent flow, 

Said turbulent flow generating means is the combustion auxiliary device of the internal combustion 
engine according to claim 1 characterized by being an injection means to inject a gas toward the 
combustion chamber inside wall surface from the nozzle hole prepared in the combustion chamber 
inside wall surface. 
[Claim 3] 

It is the combustion auxiliary device of the internal combustion engine according to claim 1 which 
said internal combustion engine has a wall style generating means to generate the wall style which 
flows along with a combustion chamber inside wall surface to the combustion chamber, and is 
characterized by said wall style generating means being an injection means to inject a gas along with 
the combustion chamber inside wall surface from the nozzle hole prepared in the combustion 
chamber inside wall surface. 
[Claim 4] 

claims 1-3 characterized by having the gas-injection control means which injects a gas to said 
combustion chamber according to said internal combustion engine's operating status — the 
combustion auxiliary device of an internal combustion engine given in any they are. 
[ClaimS] 

Said gas-injection control means is the combustion auxiliary device of the internal combustion 
engine according to claim 4 characterized by stopping gaseous injection before the flame by an 
internal combustion engine's combustion reaches the gas injected from said nozzle hole. 
[Claim 6] 

It is the combustion auxiliary device of the internal combustion engine according to claim 5 which 
has further an ignition means to change the ignition timing to gaseous mixture according to said 
internal combustion engine's working state, and is characterized by said gas-injection control means 
seting constant spacing of a gas-injection halt and ignition timing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the combustion control system which injects a gas to an internal combustion 

engine's combustion chamber. 

[0002] 

[Description of the Prior Art] 

The technique of injecting high-pressure air in the cylinder of a diesel power plant, and making 
diffusive burning in the combustion second half at the time of a heavy load completing promptly is 
known (for example, patent reference 1 reference). By moreover, the thing for which an air-injection 
valve is arranged in a combustion chamber, and an expansion line injects high-pressure air towards 
the revolution flowing-down style side of the direction of fuel injection in a direct injection diesel 
power plant to inside By preparing one or more air-injection holes in the direction of a fuel injection 
valve, or a combustion chamber tangential direction, and injecting the compressed air at the time of 
the bottom dead point of a piston in the technique (for example, patent reference 2 reference) and 
cylinder bore wall to which the turbulence of the dense fuel is carried out By arranging an air- 
injection valve in a combustion chamber, and injecting high-pressure air in the technique (for 
example, patent reference 3 reference) of performing accomplishment control of an injection fuel, 
diffusion prevention, and promotion of atomization of a fuel, and the direct- injection engine in a 
cylinder, at the time of fuel injection Distribution of the injected fuel is controlled and the technique 
(for example, patent reference 5 reference) which supplies the compressed air as assistant air from 
other gas columns of a pressure higher than the pressure in the technique (for example, patent 
reference 4 reference) of making a combustible gas mixture forming near the ignition plug, and the 
gas column which injects a fuel is known. 
[0003] 

[Patent reference 1 ] 

JP,8-3 19837, A (the 3rd page, drawin g 1 ) 
[Patent reference 2] 

JP,62-267519,A (the 2nd, 3 pages, drawing 1 ) 
[Patent reference 3] 

JP,1-74323,U (the three - 7th page, drawing 1 ) 
[Patent reference 4] 

JP,2001-248443,A (the 3rd, 4 pages, drawing 1 , 2) 
[Patent reference 5] 

JP,2-1 15569, A (the two - 4th page, drawing 1 ) 
[0004] 

[Problem(s) to be Solved by the Invention] 

In order that the effectiveness of the knocking prevention by the above mentioned Prior art may act 
on the both sides of initial combustion (0 - 1 0% combustion period) of a combustion chamber, the 
anaphase combustion (10 - 90% combustion period) which knocking mainly generates, and **, it 
cannot improve only the rate-of-combustion fall in anaphase combustion, and an improvement of the 
prime cause for knocking prevention does not become. 
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[0005] 

Moreover, also in the problem on which the fuel injected with the direct injection mold internal 
combustion engine adheres to a combustion chamber, although there is the approach of raising 
whenever [ combustion chamber internal temperature ] and promoting evaporation of an injection 
fuel in a compression ignition type internal combustion engine, problems, such as the raising- 
whenever [ combustion chamber internal temperature ] **** aforementioned knocking, occur in a 
jump-spark-ignition mold internal combustion engine. 
[0006] 

This invention makes it a technical problem to prevent control of knocking by making the rate of 
combustion of a combustion process anaphase increase, and fuel adhesion on a combustion chamber 
inside wall surface in view of the above situations. 
[0007] 

[Means for Solving the Problem] 

In order to solve said technical problem, this invention used the combustion auxiliary device of the 
internal combustion engine having the high-pressure gas injection valve which injects a gas, and a 
high-pressure gas supply means to supply the high-pressure gas injected from said high-pressure gas 
nozzle hole for the combustion chamber from two or more high-pressure gas nozzle holes which are 
prepared in an internal combustion engine's combustion chamber inside wall surface, and inject a gas 
to a combustion chamber, and a high-pressure gas nozzle. 
[0008] 

Said internal combustion engine has a turbulent flow generating means to make the combustion 
chamber generate a turbulent flow, and it was presupposed that it is said turbulent flow generating 
means an injection means to inject a gas toward the combustion chamber inside wall surface from 
the nozzle hole prepared in the combustion chamber inside wall surface. 
[0009] 

The cause which knocking generates originates in gaseous mixture igniting spontaneously and 
burning rapidly from the combustion chamber inside wall surface circumference, before the flame 
front spread from the ignition which is a fire source arrives at a combustion chamber edge. 
Therefore, the propagation velocity of the flame front generated from an ignition is sped up, and 
before igniting from a combustion chamber edge, a flame front is made to reach to a combustion 
chamber edge. In addition, the temperature of the gas of the combustion chamber inside wall surface 
circumference is equalized by agitating the gaseous mixture by which the combustion chamber 
inside wall surface was heated. The part which serves as an elevated temperature compared with 
other parts stops occurring consequently, and the gas of the combustion chamber inside wall surface 
circumference stops igniting spontaneously by this equalization. In order to reduce these knocking, 
two or more nozzle holes are prepared in a combustion chamber inside wall surface, and a gas is 
injected from this nozzle hole to a combustion chamber. 
[0010] 

This gas injected is mainly air, pressurizes the air incorporated from the exterior with high-pressure 
gas supply means, such as high pressure pumping, and makes it high pressure. Moreover, since it is 
difficult to prepare a valve in a nozzle hole structurally, it is desirable to prepare an injection valve in 
the path between high pressure pumping and a nozzle hole, and to perform injection control of air by 
this valve. 
[0011] 

By contacting the flow of the air injected from the wall surface of a combustion chamber, or other 
nozzle holes, the flow is disturbed and a turbulent flow generates the air injected from said nozzle 
hole. Moreover, it is good, just before a piston goes up, and gaseous mixture is fully compressed as a 
stage to inject and being lit with an ignition. Therefore, the location in which this nozzle hole is 
attached is good to be attached near the plane of composition of a cylinder block and the cylinder 
head which is the upper part of the location which forms the combustion chamber inside wall 
surface, i.e., a combustion chamber, even if a piston goes up. As for the injection location of this 
nozzle hole, it is desirable to be attached so that a turbulent flow may occur in homogeneity. 
[0012] 

When the aforementioned turbulent flow occurs at the combustion chamber edge, the gaseous 
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mixture which had stagnated at this combustion chamber edge is agitated, and it becomes possible to 
increase that rate of combustion. 

Next! said internal combustion engine has a wall style generating means to generate the wall style 
which flows along with a combustion chamber inside wall surface to the combustion chamber, using 
the gestalt of said combustion auxiliary device, and it was presupposed that it is said wall style 
generating means an injection means to inject a gas along with the combustion chamber inside wall 
surface from the nozzle hole prepared in the combustion chamber inside wall surface. 

[0014] ^ 
In the direct injection mold internal combustion engine in a cylinder which injects a direct fuel, grain 
refining of the fuel which is a liquid is carried out to a combustion chamber, and it injects to a 
combustion chamber. Generally, although this injected fuel is evaporated since whenever 
[ combustion chamber internal temperature ] is an elevated temperature, a part reaches to a 
combustion chamber inside wall surface, before evaporating, and adheres to this combustion 
chamber inside wall surface. 
[0015] 

Said combustion chamber has the cooling water way which cools an internal combustion engine 
inside the side attachment wall. Therefore, the fuel which the combustion chamber inside wall 
surface was cooled with the cooling water which flows a cooling water way, was injected, and 
adhered to this combustion chamber inside wall surface will be in the condition of being harder to 
evaporate. And the fuel which has not been evaporated is set like an internal combustion engine's 
combustion line, and lifting-comes to be easy of incomplete combustion. Pollutants, such as soot and 
HC, are generated as the result. 
[0016] 

Therefore, in order that a fuel may carry out antisticking to a combustion chamber inside wall 
surface, the nozzle hole which injects a gas on a combustion chamber inside wall surface is prepared, 
a gas is injected along with a combustion chamber inside wall surface from this nozzle hole, and the 
wall of an air current with this gas is formed. With the wall of this formed air current, the fuel 
approaching a combustion chamber wall surface by which grain refining was carried out is 
incorporated in an air current, and drifts the inside of a combustion chamber, and adhering of it to a 
wall surface is lost. Moreover, as this fuel by which grain refining was carried out drifts a 
combustion chamber, it may evaporate. 
[0017] 

In order to form this wall style, a nozzle hole is prepared so that a gas may be injected in the 
configuration which meets a combustion chamber inside wall surface. Said nozzle hole is prepared in 
a combustion chamber inside wall surface so that it may rank with the same location at equal 
spacing. 
[0018] 

It is, before a fuel is injected by the combustion chamber and this injected fuel reaches a combustion 
chamber inside wall surface as a stage to inject from a nozzle hole. Moreover, said nozzle hole is 
prepared more nearly up than the piston location in the time of this fuel being injected. 
[0019] 

We decided to have the gas-injection control means which injects a gas to said combustion chamber 

according to said internal combustion engine's operating status. 

[0020] 

In said jump-spark-ignition type internal combustion engine, the combustion auxiliary device 
concerned is used for knocking prevention. Therefore, there is no need of using the combustion 
auxiliary device concerned in the condition that the internal combustion engine is working on the 
conditions from which knocking does not arise. Moreover, in said direct injection mold internal 
combustion engine in a cylinder, the injected fuel uses the combustion auxiliary device concerned 
for antisticking to a combustion chamber side attachment wall. Therefore, if it is the conditions in 
which fuel adhesion does not occur, there will be no need of using the combustion auxiliary device 
concerned. Therefore, an internal combustion engine's terms and conditions determine whether the 
gas injection of the combustion auxiliary device concerned is performed. 
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[0021] 

In this invention, said gas-injection control means was carried out to the ability of gaseous injection 
to be stopped, before the flame by an internal combustion engine's combustion reached the gas 
injected from said nozzle hole. 
[0022] 

When the flame by an internal combustion engine's combustion reaches the gas injected from said 
nozzle hole, a flame is cooled by this air and there is a possibility that the rate of combustion may 
fall. Since it becomes easy to generate knocking when the rate of combustion falls, before flame 
attainment, gaseous injection is stopped and generating of knocking is controlled. 
[0023] 

In this invention, it had further an ignition means to change the ignition timing to gaseous mixture 
according to said internal combustion engine's working state, and it was presupposed that said gas- 
injection control means can be set constant for spacing of a gas-injection halt and ignition timing. 
[0024] 

If an internal combustion engine generally becomes high rotation, the tooth lead angle of the ignition 
timing will be carried out. Spacing of a gas-injection halt stage and ignition timing can be kept 
constant by the halt stage of gaseous injection also interlocking and carrying out a tooth lead angle to 
this here. This becomes possible to control the fall of flame temperature. 
[0025] 

[Embodiment of the Invention] 
<The gestalt of the 1st operation> 

The gestalt of the operation which applied the combustion auxiliary device of the internal 
combustion engine concerning this invention to the gasoline engine system which is a jump-spark- 
ignition type internal combustion engine is explained. 
[0026] 

In drawing 1 , an internal combustion engine (henceforth an engine) 1 is the gasoline engine system 
of the serial 4-cylinder constituted considering the fuel-supply system 10, a combustion chamber 20, 
the inhalation-of-air system 30, and exhaust air system 40 grade as the principal part. Hereafter, this 
gasoline engine structure of a system is explained. 
[0027] 

The fuel-supply system 1 0 is equipped with the supply pump 1 1 , an accumulator (common rail) 1 2, a 

fuel injection valve 13, and engine fuel path PI grade, and is constituted. 

[0028] 

The supply pump 1 1 makes high pressure the fuel pumped up from the fuel tank (outside of 
drawing), and supplies it to a common rail 12 through the engine fuel path PI . A common rail 12 has 
the function to hold the high-pressure fuel supplied from the supply pump 1 1 to a predetermined 
pressure (pressure accumulation), and distributes it to each fuel injection valve 13 in which this 
pressure-accumulating fuel was prepared in the suction port, a fuel injection valve 13 — the interior - 
- electromagnetism — it is the solenoid valve equipped with the solenoid (outside of drawing), and it 
opens suitably and supply injection of the fuel is carried out into a suction port. 
[0029] 

The inhalation-of-air system 30 forms the path (inhalation-of-air path) of the inhalation-of-air air 
supplied in each combustion chamber 20. On the other hand, the exhaust air system 40 forms the 
path (flueway) of the exhaust gas discharged from each combustion chamber 20. 
[0030] 

In the inhalation-of-air system 30, the inhalation air adopted from atmospheric air is filtered with an 
air cleaner 3 1 . The throttle valve 32 prepared down-stream from this air cleaner 3 1 is a closing 
motion valve of the electronics control type which can adjust that opening on a stepless story, 
extracts the flow passage area of an inhalation-of-air path to the bottom of a predetermined 
condition, and has the function to adjust the amount of supply of this inhalation air (reduction). And 
it is sent to the suction port of an engine 1 , and is mixed with the fuel injected from said fuel 
injection valve 13 here, and the air which had this amount of supply adjusted turns into gaseous 
mixture. 
[0031] 
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In the exhaust air system 40, along the passage of exhaust gas, catalyst casing 42 is carried out on 
flueway 40b and its lower stream of a river, and sequential connection of the flueway 40c is carried 
out down-stream at the downstream from the collector ring 40 which connects from a combustion 
chamber. The three way component catalyst which purifies injurious ingredients, such as NOx 
contained in exhaust gas, or the occlusion reduction type NOx catalyst is held in the catalyst casing 
42. 

[0032] 

Moreover, various sensors are attached in each part of an engine 1, and the signal about the 
environmental condition of the part concerned or the operational status of an engine 1 is outputted to 
it. 

[0033] 

That is, the rail pressure sensor 70 outputs the detecting signal according to the pressure of the fuel 
currently stored in the common rail 12. An air flow meter 72 outputs the detecting signal according 
to the flow rate (inspired air volume) of inhalation air in the throttle- valve 32 upstream in the 
inhalation-of-air system 30. The oxygen density (A/F) sensor 73 outputs the detecting signal which 
changes continuously according to the oxygen density in exhaust gas in the catalyst casing 42 
upstream of the exhaust air system 40. Similarly the catalyst outflow exhaust air temperature sensor 
74 outputs the detecting signal according to the temperature (exhaust-gas temperature) of exhaust 
gas on catalyst casing 42 lower stream of a river of the exhaust air system 40. 
[0034] 

Moreover, the accelerator opening sensor 76 is attached in an accelerator pedal (outside of drawing), 
and outputs the detecting signal used as the radical of the workload demanded in an engine 1 
according to the amount of treading in of this pedal. The crank angle sensor 77 outputs a detecting 
signal (pulse), whenever the output shaft (crankshaft) of an engine 1 carries out fixed include-angle 
rotation. Each [ these ] sensors 70-79 are electrically connected with the electronic control (ECU) 80. 

[0035] 

ECU80 is equipped with the logic operation circuit from which a bidirectional bus connects and 
which the backup RAM from which the information which memorized after arithmetic and program 
control (CPU), a read-only memory (ROM), random access memory (RAM), and shutdown is not 
eliminated, a timer counter, etc. the input port containing an A/D converter, and an output port 
consist of. 
[0036] 

ECU80 inputs the detecting signal of said various sensors through input port, in CPU which it has in 
ECU80 based on these signals, from the program memorized by ROM, performs basic control about 
the fuel injection of an engine 1 etc., and also it performs various control related to the operational 
status of an engine 1 . 
[0037] 

As shown in drawing 2 , a side attachment wall is formed with a cylinder block 21, a upper wall is 
formed by the cylinder head 22, in this cylinder block 21, a piston 23 is inserted from a lower part 
and a combustion chamber 20 is formed. While penetrating of the cylinder liner 24 is carried out to 
the cylinder block 21 which forms the side attachment wall of a combustion chamber 20 and the 
inside of this cylinder liner 24 turns into an inside wall surface of a combustion chamber 20, it is 
prepared in the plane of composition of this cylinder liner 24, cylinder block 21, and ** so that a 
cooling water way 25 may circulate cylinder liner 24 side face of each gas column. 
[0038] 

The suction port 33 which stands in a row from the inhalation-of-air system 30, and the exhaust air 
port 38 which stands in a row to the exhaust air system 40 are established in the cylinder head 22 
which forms the upper wall of a combustion chamber 20. And it is attached so that intake valve 27a 
and exhaust air bulb 27b may become the valve of a suction port 33 and the exhaust air port 38, 
respectively. Moreover, the ignition plug 28 used as an ignition is attached in combustion chamber 
20 center section of the cylinder head 21 . 
[0039] 

The piston 23 in which the combustion chamber 20 was established caudad is connected with the end 
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of a connecting rod (outside of drawing) in that lower part, and this connecting rod connects the 
other end with a crankshaft (outside of drawing). And the reciprocating motion of a piston is 
changed into rotation of a crankshaft. 

WhtSa spacer 52 is ****(ed) between said cylinder heads 22 and cylinder blocks 21, the ring 53 
with a nozzle hole is ****(ed) by the connection with a combustion chamber 20. It is aslant 
punctured to the normal of the combustion chamber 20 which has a circular cross section in this nng 
53 with a nozzle hole, and the annular path 55 which stands in a row annularly is established in two 
or more nozzle holes 54 which inject high-pressure air to the combustion chamber 20 interior, and 
two or more of these nozzle holes 54. 

The high-pressure air duct 56 which stands in a row to said annular path 55, and stands in a row up 
to cylinder block 21 side face is drilled in said spacer 52. The high-pressure air-injection valve 51 
used as the valve at the time of injecting high-pressure air is formed in the upstream of said high- 
pressure air duct 56. The high pressure pumping 50 which pressurizes air and is sent to the high- 
pressure air-injection valve 51 is formed in the upstream of this high-pressure air-injection valve 51. 
And the air purified with the air cleaner 31 from said inhalation-of-air system 30 flows into high 
pressure pumping 50. 

Hereafter, the knocking control approach with the high-pressure air injected from said nozzle hole 54 
is described. At the usual combustion process, it flows into the combustion chamber 20 interior from 
a suction port 33, this gaseous mixture is compressed at a piston 23, it is lit with an ignition plug 28, 
and gaseous mixture burns, cubical expansion is carried out and a piston 23 is put back caudad. On 
the other hand, knocking is a phenomenon which ignites spontaneously from a combustion chamber 
edge and spreads rapidly with self-generation of heat according [ the gaseous mixture compressed by 
the piston 23 ] to this compression, and combustion chamber temperature before the flame front lit 
with the ignition plug 28 arrives at a combustion chamber edge. Therefore, in order to control 
knocking, there are an approach of making a flame front reaching to a combustion chamber edge 
before igniting spontaneously from a combustion chamber edge, and a method of agitating the 
gaseous mixture which would be in overheating locally with the gaseous mixture of other non- 
overheating, and reducing temperature. 
[0043] 

As a concrete approach, gaseous mixture is compressed by the piston 23 and it is lit by gaseous 
mixture with an ignition plug 28. And the flame front of the lit flame spreads to the combustion 
chamber edge from ignition plug 28 location prepared in the combustion chamber 20 center. At this 
time, the high-pressure air-injection valve 51 is opened wide, from two or more nozzle holes 54 
prepared in the ring 53 which ****(ed) between the cylinder head 22 and a cylinder block 21, the 
compressed air is injected and a turbulent flow is generated near the combustion chamber 20 side 
attachment wall. 
[0044] 

Said high-pressure air-injection valve 51 has the fuel injection timing controlled by ECU80. ECU80 
determines the fuel oil consumption injected based on the signal detected from the crank angle 
sensor 77 or accelerator opening sensor 76 grade from the ignition timing and the combustion 
injection valve 13 of an ignition plug 28, and, more specifically, controls the high-pressure air- 
injection stage of the high-pressure air-injection valve 51 from this determined addition stage, fuel 
oil consumption, and the piston location called for from the crank angle sensor 77. Moreover, high 
pressure pumping 50 is interlocked with a crankshaft, and pressurizes the air injected while a 
crankshaft rotates. 
[0045] 

As a nozzle hole 54 is shown in drawing 3 , the compressed-air style which is prepared at the same 
include angle to the normal, respectively, and is injected from a nozzle hole 54 interferes with the 
compressed-air style discharged from the adjoining nozzle hole 54, and a turbulent flow generates it 
by this interference. When a turbulent flow occurs, the gaseous mixture which had stagnated around 
the combustion chamber inside wall surface will be agitated. Therefore, when a flame front reaches 
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to a turbulent flow region, before flame-front propagation velocity is accelerated and knocking 
begins, it becomes possible to make a flame front reach to a combustion chamber inside wall surface. 
Moreover, a turbulent flow occurs, the gaseous mixture currently heated on the combustion chamber 
inside wall surface is also agitated by homogeneity by gaseous mixture being agitated, a partial 
temperature rise becomes loose, and it lifting-comes to be hard of autogenous ignition. 
[0046] 

In addition, if it is not in the condition that the operating status of an engine 1 induces knocking in 
performing said knocking control approach, it is not necessary to perform this knocking control 
approach especially. Knocking is high rotation as shown in drawing 4 , and it is generated only at the 
time of a heavy load (at the time of high power). Therefore, a knocking generating field is measured 
in the situation of not performing high-pressure air injection beforehand, and a knocking generating 
field is mapped by the rotational frequency and the load based on this measurement result. And the 
combustion auxiliary device by high-pressure air injection which is in the gestalt 1 of this operation 
if the operating status of an engine 1 becomes in the field of this mapping is operated, and since it is 
not necessary to control knocking if it becomes field outside, a fuel auxiliary device does not 
operate. 
[0047] 

The knocking control approach is explained based on the chart of drawing 5 above. First, it judges 
whether it is in the condition that the operating status of an engine 1 induces knocking by S501. If it 
is in the condition which knocking generates here, it will progress to S502, and if it is in the 
condition which knocking does not generate, it will progress to S507 and this chart will be ended. 
[0048] 

Next, just before lighting with an ignition plug 28 by S502, the high-pressure air-injection valve 51 

is opened wide, and high-pressure air is discharged from a nozzle hole 54. 

[0049] 

Next, it interferes in the high-pressure air injected from two or more nozzle holes 54 by S503 with 
the high-pressure air injected from other nozzle holes 54, and it generates a turbulent flow and forms 
a high turbulent flow region around a combustion chamber inside wall surface. Since it is lost by 
forming a high turbulent flow region with this high-pressure air that the gaseous mixture of the 
combustion chamber inside wall surface circumference stagnates, it is lost that only the gaseous 
mixture of the combustion chamber inside wall surface circumference is heated 
[0050] 

Next, the flame front of the flame lit with the ignition plug 28 by S504 at the time of S502 arrives at 
a high turbulent flow region. In a high turbulent flow region, since the flow of an air current is quick, 
by S505, propagation of a flame front is accelerated and the fall of the rate of combustion is 
prevented by the flow of this air current. 
[0051] 

And after controlling generating of knocking by S506, it progresses to S507 and this chart is ended. 
[0052] 

In addition, with the gestalt 1 of this operation, while the rate of combustion increases by generating 
a turbulent flow, churning of the gaseous mixture by generating this turbulent flow progresses, and it 
becomes possible to raise combustion efficiency more. 
<The gestalt of the 2nd operation> 

Next, the gestalt of the operation applied to the diesel-power-plant system which is the direct 
injection mold internal combustion engine in a cylinder which injects a direct fuel to a combustion 
chamber about the gestalt 2 of operation concerning this invention is explained 
[0053] 

In drawing 6 , an engine 101 is the diesel-power-plant system of the serial 4-cylinder constituted 
considering the fuel-supply system 1 10, a combustion chamber 120, the inhalation-of-air system 
130, and exhaust air system 140 grade as the principal part. Hereafter, this diesel-power-plant 
structure of a system is explained. 
[0054] 

The fuel-supply system 1 10 is equipped with the supply pump 1 1 1, an accumulator (common rail) 
1 12, a fuel injection valve 113, and engine fuel path PI grade, and is constituted. 
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[0055] 

The supply pump 1 1 1 makes high pressure the fuel pumped up from the fuel tank (outside of 
drawing), and supplies it to a common rail 1 12 through the engine fuel path PI. A common rail 1 12 
has the function to hold the high-pressure fuel supplied from the supply pump 1 1 1 to a 
predetermined pressure (pressure accumulation), and distributes this pressure-accumulating fuel to 
each fuel injection valve 1 13. a fuel injection valve 1 13 - the interior - electromagnetism - it is the 
solenoid valve equipped with the solenoid (outside of drawing), and it opens suitably and supply 
injection of the fuel is carried out into a combustion chamber 120. 

[0056] . 
The inhalation-of-air system 130 forms the path (inhalation-of-air path) of the inhalation-of-air air 
supplied in each combustion chamber 120. On the other hand, the exhaust air system 140 forms the 
path (flueway) of the exhaust gas discharged from each combustion chamber 120. 
[0057] 

Moreover, this engine 101 is equipped with the well-known supercharger (turbocharger) 145. A 
turbocharger 145 is equipped with the turbine wheel 147 and compressor 148 which were connected 
through the shaft 146. One compressor 148 is exposed to the inhalation of air in the inhalation-of-air 
system 130, and the turbine wheel 147 of another side is exposed to the exhaust gas in the exhaust air 
system 140. The turbocharger 145 which has such a configuration rotates a compressor 148 using the 
exhaust stream (exhaust pressure) which a turbine wheel 147 receives, and has the effectiveness (the 
supercharge effectiveness) which raises an intake pressure. 
[0058] 

In the inhalation-of-air system 130, the intercooler 131 prepared in the lower stream of a river of a 
turbocharger 145 carries out forced cooling of the inhalation air which carried out the temperature up 
by supercharge. The throttle valve 132 further prepared down-stream rather than the intercooler 131 
is a closing motion valve of the electronics control type which can adjust the opening on a stepless 
story, extracts the flow passage area of an inhalation-of-air path to the bottom of a predetermined 
condition, and has the function to adjust the amount of supply of this inhalation air (reduction). 
[0059] 

Moreover, the exhaust air ring current path (EGR path) 160 which bypasses the upstream 
(inhalation-of-air system 130) and the lower stream of a river (exhaust air system 140) of a 
combustion chamber 120 is formed in the engine 101. Specifically, the EGR path 160 is opening 
collector-ring 140a of the turbocharger 145 upstream in the exhaust air system 140, and the 
downstream of the throttle valve 132 in the inhalation-of-air system 130 for free passage. This EGR 
path 160 has the function to return a part of exhaust gas to the inhalation-of-air system 1 30 suitably. 
It is opened and closed by electronics control at a stepless story, and EGR cooler 162 for cooling the 
EGR valve 161 which can adjust the exhaust air flow rate which flows this path free, and the exhaust 
gas which passes through the EGR path 1 60 (ring current) is formed in the EGR path 1 60. 
[0060] 

Moreover, in the exhaust air system 140, along the passage of exhaust gas, catalyst casing 142 is 
carried out on flueway 140b and its lower stream of a river, and sequential connection of the flueway 
140c is carried out down-stream at the downstream from the part in which collector-ring 140a 
connected from a combustion chamber and a turbine wheel 147 were formed. The occlusion 
reduction type NOx catalyst which purifies injurious ingredients, such as NOx contained in exhaust 
gas, is held in the catalyst casing 142. 
[0061] 

Moreover, various sensors are attached in each part of an engine 101, and the signal about the 
environmental condition of the part concerned or the operational status of an engine 101 is outputted 
to it. 
[0062] 

That is, the rail pressure sensor 170 outputs the detecting signal according to the pressure of the fuel 
currently stored in the common rail 1 12. An air flow meter 172 outputs the detecting signal 
according to the flow rate (inspired air volume) of inhalation air in the throttle- valve 132 upstream in 
the inhalation-of-air system 130. The oxygen density (A/F) sensor 173 outputs the detecting signal 
which changes continuously according to the oxygen density in exhaust gas in the catalyst casing 
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142 upstream of the exhaust air system 140. Similarly the catalyst outflow exhaust air temperature 
sensor 174 outputs the detecting signal according to the temperature (exhaust-gas temperature) of 
exhaust gas on catalyst casing 142 lower stream of a river of the exhaust air system 140. 
[0063] 

Moreover, the accelerator opening sensor 1 76 is attached in an accelerator pedal (outside of 
drawing), and outputs the detecting signal used as the radical of the workload demanded in an engine 
101 according to the amount of treading in of this pedal. The crank angle sensor 177 outputs a 
detecting signal (pulse), whenever the output shaft (crankshaft) of an engine 101 carries out fixed 
include-angle rotation. Each [ these ] sensors 170-177 are electrically connected with the electronic 
control (ECU) 180. 
[0064] 

ECU 180 is equipped with the logic operation circuit from which a bidirectional bus connects and 
which the backup RAM from which the information which memorized after arithmetic and program 
control (CPU), a read-only memory (ROM), random access memory (RAM), and shutdown is not 
eliminated, a timer counter, etc. the input port containing an A/D converter, and an output port 
consist of. 
[0065] 

ECU 180 inputs the detecting signal of said various sensors through input port, in CPU which it has 
in ECU1 80 based on these signals, from the program memorized by ROM, performs basic control 
about the fuel injection of an engine 101 etc., and also it performs various control related to the 
operational status of an engine 101. 
[0066] 

A side attachment wall is formed with a cylinder block 121, a upper wall is formed by the cylinder 
head 122, in this cylinder block 121 , a piston 123 is inserted from a lower part and the combustion 
chamber 120 shown in drawing 7 is formed. While penetrating of the cylinder liner 124 is carried out 
to the cylinder block 121 which forms the side attachment wall of a combustion chamber 120 and the 
inside of this cylinder liner 124 turns into an inside wall surface of a combustion chamber 120, it is 
prepared in the plane of composition of this cylinder liner 124, cylinder block 121 , and ** so that a 
cooling water way 125 may circulate cylinder liner 124 side face of each gas column. 
[0067] 

The suction port 133 which stands in a row from the inhalation-of-air system 130, and the exhaust air 
port 138 which stands in a row to the exhaust air system 140 are established in the cylinder head 122 
which forms the upper wall of a combustion chamber 120. And it is attached so that intake valve 
127a and exhaust air bulb 127b may become the valve of a suction port 133 and the exhaust air port 
138, respectively. Moreover, in the combustion chamber 120 center of the cylinder head 122, the 
fuel injection equipment 113 which injects a direct fuel is attached in a combustion chamber 120. 
[0068] 

A ring 153 is ****(ed) by the connection with a combustion chamber 120 while a spacer 152 is **** 
(ed) between said cylinder heads 122 and cylinder blocks 121. It is aslant punctured by this ring 153 
to the normal which goes to the combustion chamber 120 where a cross-section configuration is 
circular, and the annular path 155 which stands in a row annularly is established in two or more 
nozzle holes 154 which inject high-pressure air to the combustion chamber 120 interior, and two or 
more of these nozzle holes 154. The high-pressure air duct 156 which stands in a row to said annular 
path 155, and stands in a row up to cylinder block 121 side face is drilled in said spacer 152. 
[0069] 

The high-pressure air-injection valve 151 used as the valve at the time of injecting high-pressure air 
is formed in the upstream of said high-pressure air duct 156. The high pressure pumping 150 which 
pressurizes air and is sent to the high-pressure air-injection valve 151 is formed in the upstream of 
this high-pressure air- injection valve 151 . And the air purified with the air cleaner from said 
inhalation-of-air system 130 flows into high pressure pumping 150. 
[0070] 

The crevice is established in the crowning of said piston 123. Corresponding to the jet hole of said 
fuel injection equipment 1 13, as for this crevice, the fuel from a jet hole is injected towards this 
crevice. And when a fuel is injected by this crevice, the fuel injected around this crevice will 
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stagnate. 
[0071] 

The fuel injected in the combustion chamber 120 as mentioned above will stop at combustion 
chamber 120 core mostly, when injected by the crevice of a piston 123, but some fuels adhere to the 
cylinder liner 124 which is a combustion chamber inside wall surface, when injected. Since this 
cylinder liner 124 is cooled by cooling water, that skin temperature becomes low to combustion 
chamber temperature. Therefore, the fuel adhering to a cylinder liner 124 is in the condition of being 
hard to evaporate, compared with the fuel which is injected by the combustion chamber and is 
floating. And it adheres, and this fuel that is not evaporated makes incomplete combustion HC, soot, 
etc. under exhaust air increased as a lifting and its result, in case combustion takes place by the 
combustion chamber. 
[0072] 

Hereafter, the adhesion control approach to the combustion chamber inside wall surface of a fuel 
with the high-pressure air injected from said nozzle hole 154 is described. At the usual combustion 
process, when a piston 123 goes up first, the air incorporated in the combustion chamber 120 is 
compressed. And a fuel is injected in the compressed condition, i.e., the condition that the piston 123 
went up upwards. After that, further, a piston 123 goes up, a fuel is lit by self-generation of heat of 
the air compressed near the top dead center, and combustion starts. 
[0073] 

Therefore, what is necessary is just to make it the fuel injected by the time it lit and the flame spread 
after fuel injection, in order to prevent adhesion on the combustion chamber inside wall surface of a 
fuel not adhere to a combustion chamber inside wall surface. For this reason, as shown in drawing 8 , 
from said nozzle hole 154, air is injected and an air curtain is formed, and it prevents that the fuel 
injected by this air curtain adheres to a combustion chamber inside wall surface. 
[0074] 

As a concrete procedure, if a fuel is injected in a combustion chamber 120, simultaneous, the high- 
pressure air-injection valve 151 will be opened wide just before that, and high-pressure air will be 
injected from the prepared nozzle hole 154. This nozzle hole 154 is formed so that air can be injected 
along with a combustion chamber inside wall surface. By spouting air along with a combustion 
chamber inside wall surface from each nozzle hole 1 54, an annular air current occurs along with a 
combustion chamber medial surface. It prevents that the injected fuel adheres to a combustion 
chamber inside wall surface by using this generated annular air current as an air curtain. 
[0075] 

It aims at making it the fuel injected by the combustion chamber not adhere to a combustion 
chamber inside wall surface with the gestalt 2 of this operation, therefore, the fuel with which the 
conditions 101 on which the injected fuel does not adhere to a combustion chamber inside wall 
surface, for example, an engine, are injected in the hot condition is little — etc. — on conditions, even 
if it does not perform the gestalt 2 of this operation, a fuel does not adhere to a combustion chamber 
inside wall surface Therefore, by defining whether a monograph affair performs the gestalt 2 of this 
operation, it becomes possible to decrease power loss of the engine 1 at the time of making air into 
high pressure. 
[0076] 

Moreover, although the diesel-power-plant system was used as a direct injection mold internal 
combustion engine in a cylinder with the gestalt 2 of this operation, if it is the internal combustion 
engine of the gestalt which injects a direct fuel to a combustion chamber, it is possible for it to be 
adapted also for jump-spark-ignition type internal combustion engines, such as a gasoline engine, in 
the gestalt 2 of this operation. 
[0077] 

Moreover, with the gestalt 2 of this operation, the rate which the fuel injected by the combustion 
chamber burns completely can be raised by forming the wall style by gaseous flow and decreasing 
the fuel which adheres to adhesion at a combustion chamber inside wall surface, getting it blocked — 
the combustion efficiency of the fuel injected by the combustion chamber will increase. 
[0078] 

With the gestalt 1 of this operation, and the gestalt 2 of this operation, it has resulted in incorporating 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 9/29/2006 



JP,2004-003428,A [DETAILED DESCRIPTION] 



Page 11 of 13 



air to a combustion chamber by injecting high-pressure air to a combustion chamber apart from the 
air adopted from a suction port. However, the amount of the air incorporated as high-pressure air 
injected with the gestalt of this operation is performed by nozzle hole area abbreviation 0.1mm A 2, 
injection time about 0.5 mses, and injection-pressure lOMPa, and change of the air-fuel ratio (A/F) 
by this becomes about 0.2 to about 0.1 . This value is the last value which would pose a problem 
especially with the gestalt of this operation. Therefore, although especially resetting of an air-fuel 
ratio is not performed, the approach of also taking an air-fuel ratio into consideration in other 
gestalten, and injecting high-pressure air like the gestalt of this operation is also assumed. 
[0079] 

Moreover, with the gestalt 1 of this operation, and the gestalt 2 of this operation, high pressure 
pumping was used for creating high-pressure air, and direct high-pressure air was injected [ high 
pressure pumping / this ] from the high-pressure air-injection valve. In addition, an accumulator may 
be prepared beforehand, high-pressure air may be accumulated, and delivery injection of the high- 
pressure air may be carried out from this accumulator at a high-pressure air-injection valve. By 
preparing this accumulator, the engine stores high-pressure air with high pressure pumping 
beforehand at the time of low loading, and becomes possible [ suspending high pressure pumping at 
the time of a heavy load ]. It becomes possible to perform the gestalt of this operation, without 
causing the power loss by working high pressure pumping at the time of the heavy load which needs 
power most by this. 
<The gestalt of the 3rd operation> 

With the gestalt of this operation, before reaching the high-pressure air by which the flame when 
gaseous mixture burns in a combustion chamber was injected, injection of high-pressure air is 
stopped. In order to realize this, with the gestalt of this operation, the ignition timing of gaseous 
mixture is interlocked with and fuel injection timing of high-pressure air is changed. 
[0080] 

In addition, although the gestalt of this operation explains the gestalt of the operation applied to the 
gasoline engine system which is a jump-spark-ignition type internal combustion engine, also in a 
diesel-power-plant system, it becomes applicable by transposing the ignition timing by the ignition 
plug to the fuel injection timing by the fiiel injection valve. 
[0081] 

In the gestalt of this operation, although injection control of high-pressure air differs, since the basic 
configuration of an engine or other hardware used as the candidate for application is common, it 
omits explanation with the gestalt of the 1st operation. 
[0082] 

Here, since temperature is lower than the flame in a combustion chamber 20, if a flame contacts the 
high-pressure air immediately after injection, as for the high-pressure air injected in a combustion 
chamber 20, the temperature of this flame will fall. Thereby, if a flame speed becomes slow, before a 
flame front arrives at a combustion chamber edge, gaseous mixture will carry out spontaneous 
ignition and knocking will occur. Therefore, in order to control generating of knocking, before 
stopping injection of high-pressure air before a flame front reaches high-pressure air, controlling the 
fall of the rate of combustion of a combustion anaphase and igniting spontaneously from a 
combustion chamber edge, it is effective to make a flame front reach to a combustion chamber edge. 
[0083] 

With the gestalt of this operation, the ignition timing of an ignition plug 28 is interlocked with, and 
the injection initiation stage and injection halt stage of high-pressure air are changed. In addition, 
with the gestalt of this operation, in order to set constant the period which has injected high-pressure 
air, the amount of modification of an injection initiation stage and an injection halt stage becomes 
equal. 
[0084] 

Drawing 9 is the timing diagram Fig. having shown the relation between the ignition timing of an 
ignition plug 28, and a high-pressure air-injection period. As for drawing 9 (A), drawing 9 (B) shows 
the condition after a tooth lead angle before the tooth lead angle. If an engine 1 becomes high 
rotation, the tooth lead angle of the ignition timing will be carried out. Thereby, the tooth lead angle 
also of the high-pressure air-injection initiation stage is carried out whenever [ isogonism ]. Thereby, 
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the tooth lead angle also of the high-pressure injection halt stage is carried out whenever 

[ isogonism ], and it can maintain ignition timing and fixed spacing. This fixed spacing asks for 

spacing without a possibility that knocking may occur, by experiment etc. beforehand. 

[0085] 

As explained above, according to the gestalt of this operation, by interlocking fuel injection timing 
of high-pressure air with the ignition timing of gaseous mixture, it becomes possible to control the 
fall of flame temperature with high-pressure air, and the fall of a flame speed, and knocking can be 
controlled. 
[0086] 

[Effect of the Invention] 

By using the combustion auxiliary device of the internal combustion engine concerning this 
invention, it becomes possible to prevent control of knocking by making the rate of combustion of a 
combustion process anaphase increase, and fuel adhesion on a combustion chamber inside wall 
surface. 

[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing the jump-spark-ignition type internal combustion 
engine concerning the gestalt 1 of this operation. 

[Drawing 2] The outline sectional view around a combustion chamber concerning the gestalt 1 of 
this operation. 

[Drawing 3] The schematic diagram of the nozzle hole circumference concerning the gestalt 1 of this 
operation. 

[Drawing 4] The graph which shows the relation of the internal combustion engine's operating status 
and high-pressure air injection concerning the gestalt 1 of this operation. 

[Drawing 5] The flow chart at the time of performing high-pressure air injection concerning the 
gestalt 1 of this operation. 

[Drawing 6] The outline block diagram showing the direct injection mold internal combustion 
engine in a cylinder concerning the gestalt 2 of this operation. 

[Drawing 7] The outline sectional view around a combustion chamber concerning the gestalt 2 of 
this operation. 

[Drawing 8] The schematic diagram of the nozzle hole circumference concerning the gestalt 2 of this 
operation. 

[Drawing 9] The timing diagram Fig. having shown the relation of the ignition timing of an ignition 
plug and the high-pressure air-injection period concerning the gestalt 3 of this operation. As for 
drawing 9 (A), drawing 9 (B) shows the condition after a tooth lead angle before the tooth lead 
angle. 

[Description of Notations] 

I Engine 

10 Fuel-Supply System 

I I Supply Pump 

12 Common Rail 

13 Fuel Injection Valve 

20 Combustion Chamber 

21 Cylinder Block 

22 Cylinder Head 

23 Piston 

24 Cylinder Liner 

25 Cooling Water Way 
27a Intake valve 

27b Exhaust air bulb 
28 Ignition Plug 

30 Inhalation-of-Air System 

3 1 Air Cleaner 

32 Throttle Valve 

33 Suction Port 
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38 Exhaust Air Port 

40 Exhaust Air System 

40a Collector ring 

40b Flueway 

40c Flueway 

42 Catalyst Casing 

50 High Pressure Pumping 

51 High-Pressure Air-Injection Valve 

52 Spacer 

53 Ring 

54 Nozzle Hole 

55 Annular Path 

56 High-Pressure Air Duct 
70 Rail Pressure Sensor 

72 Air Flow Meter 

73 Oxygen Density Sensor 

74 Catalyst Outflow Exhaust Air Temperature Sensor 

76 Accelerator Opening Sensor 

77 Crank Angle Sensor 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 




[Drawing 6] 
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[Drawing 9] 
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git 


2. . <fc -p T . £ A 


m 
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^^-r-5^^ffi©e»it« 
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\Z «fc 


•3 


m«l^rtfl'JSB^iS©m^ 


© a « * 
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-<tt5. 21 © *3 


-•ft \z 


iD, © g& # lc 


It 


"5 T 




ia<h tf<S8£b&< 
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«g*. 8S&ftl*ifl!l 








b 13. 
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» K . Si ft to M 


mm\z 
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[00 10] 


















£ ©>SI*3 *l £ » 


{* 






bx^^-efeo. ^ggio 


Si 0 & A< 




& ft > 7 


^ © M 




m 


ffi b 


T 


A ffi fx T £ . £ Tz . SJLK 










©T, igE* >y 




*7L 


t 


©w©aKtcist»#*s«- 


T . C © 




KJ:O£^©<S0* 





fr 5 C t # 0f £ b V> . 
[0011] 

mfBiSEioiiwsns^gttiiirtcf i. ^b<tt<ta©«?L«toisit^n-5^ft© 

& V» . bfc*<oT. d©«?L^ltO^We»n^<4M«, hT7.h>^±#bT ! b^«l^rt 50 
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HBSHUl/TWittl. t4ft5i*«OJt»T»*. ^ U > ^ ^ P y t -> U > y 
K©8^I#ifil:S0#tt^n5O!0U^. £©ft?L©«ft{£Kte. ^ — fc a « # 56 

[0012] 

ME©a!l««l«*(l*l:*4f *HtlCJ:!3. !I©«ftftft»KftftbT^fc«£fta« 
Jf # £ * . *©«ft***ftin-r*;i£atT»rftitt*. 
[0013] 

* tc , ftlBftfttttt£ft©ftft&fflt>T. ftErt««fttt*©ftft*l*ifcftftftl*i«S1B 

u t t Lfc, 
[00 14] 

ftft&rti::ftftfttt£ftft?-«ftrtfttt*ttftnftttH-?tt. ftfcT**«»sin«fl:b 
ft r * a* . -«ttftfl:T*ftK:«ttftrt«ft®*T»b. z:©«ftftrt«ftlHfctf»"r* 

o 

[0015] 

B£ftnsft&*K:j:0ftft£nft£Sttft3i£*'u sifsntcciBiirtiiiicft 

* b fc ft 8 tt . «fc 0 ft ft b ft ^ ft Si ft * . * b T , gftl/TKS^Sfitt. W ft ft W © 20 
iltffli:*i>TT^4l«*iB:i*t<ftS. f»M*tU«, HC^©?f^f5S 

£ 58 £ £ i* -5 . 
[00 16] 

iot, mntfm&Mftmmmizttm&j±?z>ftit>\z. m m m & w mm \z % # & m & t %> 

ft IL « « W- , C©«?L e fcD^M^rtffliJ^lilc»oTm^*'«S*b > £©ft#tcJ:*ft.«© 
g £ s£ -f & „ c©^fig^nfc«,Sit©S(c^O, ftftftftBfffciS^^&ttttfcsnfcftW 
, ft«rtKlftr)a*nT«ftftl*J + *ftt». Ill:#f t5Ci)!i««<a5. * , C 

©«ftfcSft&«»#ftftftrt*»3ft«*»Tftfl;"rs;i£'b**. 

[0017] 

c©ft«*ftft-r*fci&K:. ftaj4«jftftrt«ftftfc»'5ftttfcftflE*«i#-r*j;3fc«: 30 
& n * . mtaft?L«, ^-fiic^f&iiiTt^i 5 ciiitrtiiicstt^ns 

[00 18] 

«fl.J; Dtlt^fTP^ft UT(4, ftftftrtK««#«»*nTC©ftft*nfc«tta«ft[ 
ft*rt««BBfcIII»-ra«ftT**. £ ft . MEft?L«, H©«»a«ftft3nfclftj*T© 

[0019] 

ft e p^mmm © ft « ft ft fcisbx wiats^i^rt k ft # s « I* -r 5^*«wa»¥S4tt 

[ 0 0 2 0 ] 40 

■o t a ft « n a* y ^>ffflg;^uifri:T8iLti>5«i^tt. m§ as *s *t to ii 
ft*ftftr**»tttt»nr». sfctWEftrtSftftftiirtftftHT'tt, 
fts<wft^©#«Kih©fcie>csftft«iagogiB*ftffl-rs. i^Tis#f*'g#&^ 

ft C ± 0 . ftft«ftftftftft©«#«l#*ftffr*3&>i!5*tftJfeT*. 
[ 0 0 2 1 ] 

* 58 SH fc * w T « . i!1JfSft#<Sftft<I©^gte, ffiffift?LJ:Dftft3*nfcft#f::i*jft«||© 
«Sftfc«J;Sik|ftd<SJftrs«rfC^»©ftft*|5*ltS-a:-5Jlt*«X*SJlttbfc. 

[0022] 50 
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mm muz K>mm2nrc%w\z[*}m®m<DMmiz&z>x&tfmm-?z>t, z\<dq%\z£. o 
rat* s . 

[ 0 0 2 3 ] 
[ 0 0 2 4 ] 

fe:ni:l»lTlft*t5^ti:J; 0. %#-<&$iW±t%Mii&Xtifm£<Dfflm*~'feiz 

[ 0 0 2 5 ] 

<MI 1 © §£ J® <z> ffi > 

* 5S bjhc & S ft & H © M Ji t*J §£ « £ . 'X1£&'Xj£lHMmmT" $> Z X V V >x> 
[ 0 0 2 6 ] 

I 1 C * ^ T . ft MS $1 P ( ^ T . X.>y>£.lt*5) 1 > £f « & ?S 1 0 , SI ^ 2 0 . 

3 0 Stftaf 4 0^%3iW&tiLXffil$.2ft2>W.m4n.ffi<DJJVV > X > S> > > 20 
X x A T & -5 . T . *^yiJ>X>i?>>'XfA©i^(:-3^Tl8it^. 
[ 0 0 2 7 ] 

ftBftttSlOt;*. *^5-f#>^'l.l. * £ {n^y U- )V) 12, 1 3 

. « m mmmm p 1 * <i x #s/s $ n * . 

[ 0 0 2 8 ] 

? -i yf i i & * > t> ( h fl- ) *>^<*±tft8ss«fft:i/. $ w $f s s& 

y u j ■< h (iJf) *«*.fc««#T?*0. m-£.ffl#LT®t%.#-hft\zt&mzfci&mm 30 
-r 5 = 

[ 0 0 2 9 ] 

* . # Ja & 4 0 te , #*ft*2 0#6IHaSft4#««^«)l» <#««"») £ I* TT & 

o 

[ 0 0 3 0 ] 

K^^30tCt5l>T, ^giDlOAnenfciA^gli, I7J"J-t3 1 T- it ii £ n 

* . :<Di7?'J-J-3 UDTSCRttStiit^P? h*#3 2tt. * <D & & & 
fcliS5T5-l<t7!><T#sm^$ffl^©Wffl#T-;fcO. BrftOfcfl-Tfc-fe 

?§ ® « $ & o , m®iX&%<D&:f&im&mm ( « « ) tsffli^tt 5. ^u;©«t«i 40 
it^n-sasf-- tis^sn. jg^^tft*, 

[ 0 0 3 1 ] 

»«*40K*V»T. M*±0fi^T**«*£*4 0J:DT««fctt. * Is, # X © Sit 
BSK»-3T*»31»4 0b. *©T«C««ir->'>f 4 2. !CT«l:#*iB 4 O c 
d«JS^»fe$nT^*. fi*aEir-->>^4 2fCtt. K:*-|-.n*NOx»©## 
-*#*»fc-r* = 7GM«t, »KU«lISINOxiIiJi««SnTV»6. 
[ 0 0 3 2 ] 

* it . X > > 1 © # « (fc fc tt . *it>*il«BD*f»6ftT«!). %&&®.<Dmm&ft 

j t>x>>?>i©stettfiifcii-r*«^*ai*-ra. so 
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[ 0 0 3 3 ] 

T W-;i/JE-tr>U-7 ote, n ^ > u — )V \ 2 rttS^-b^TV^fiS^oE*!:^ 

tfc&ttHI^ftUiaTS. X 7 7 D - * — J 7 2li, ffi^*3 0rt©7.D>yh;P#3 2± 
Sll;*^TKA^g©H (fSl) l:(SUfc«aigf«W*t5. K 3i « ft ( A / F ) 

^4 0Oity-y>^4 2TH:*^T»I^X©Sg ( it ft & ft ) K t£ U fc & tB fl *t 

ft tti * -r . 

[ 0 0 3 4 ] 

Ti7-fe;i-Hft-b>-y-7 6«7^-b:;i/^^;u ( 0 *v ) i& o # <=> n , no ^ ;kz> b 10 

>iSK:j£i;TX>>>> 1 t;::fet>Tg#T-5tt*S©S£&3&ffl«^ftffl*t"-5. 2? ^ > 
^^•fe>-^7 7tt, x>i^>iroai^W ( i> 7 > i' y t 7 h ) A* — 3££ft!e!&t"5*K:& 

um§ # ( n )i x ) ftta^T-5. ^n^st>f7 o~7 9ii, tfH«si (ecu) 8 
o iiificgssntv^. 

[ 0 0 3 5 ] 

ECU8 Olif^SIJiligf (CPU) , St^ffiLfl/^U (ROM) . 7 > # 1± T 
?tX^U (RAM) Rt;il5»Jtt*g|ilfct#^iSSn&VW\*yi'7y/'RA 
M . *"fV;fr>>>*«Si. A/D^&§gft^irA7J*-h<h, ^^IfiJtt 

[0036] 20 
E C U 8 0 « . WfB$a-tr>1^©^tHfS^ftA^^-hft^bTA^b. Cftf»f ^1:1 
^1>TECU8 0Ctt5CPUC*^T, R O M C tett^ nt ^ 5 7" n 7 A . X 

1 <d mm m. m m \z ~d w t © m * ^ « ft n 3 m . x > > 1 ©letticw^tss 
ai&iiw ft ff 3 . 

[ 0 0 3 7 ] 

i2Cit<tpl:Ifil^2 Ott> m ft ft > U > y ^ D •> f 2 1 , ± ft ft -> U > ^ "\ y H 2 
2 \ZT Bl&Z tl. Z. <D is V > ?7 U y 2 2 l(*9ttfXh>2 3^T^F<k0JfA*tlT^fiK 

2 *l <£> . ^^^20©{|iJfift^Rg-r-5>'U>^^P>y^2 ICtty'J >^7-f 7-2 4*«I 
AStlT, ^CyiJ>y7-ft2 4©rtI*tiii2 0©rt«IBt&5t*i:. £ <D -> 
ij>y5-ft2 4 t •> 0 y U y V 2 1 t O © « ^ B I: (4 ?ft S * K 2 5 # <& » tt © 2" U 30 
> ^ 7 f -7" 2 4ffl"JSftSiEa-r^«k^ CS(t6nTk>5. 

[ 0 0 3 8 ] 

MS SI ^ 2 0©±gft^fig-T-5>' l J>y'\-y K 2 2 \Zl$. ©m^3 0i0lft5Ka#-h 

3 3, ia^4 0^1&5i^*-h3 8*Si(7 6nT^2>. ^- L T © ft A* ;U 7 2 7 a . 
»JHA^7'2 7 btf-en^tl&fttf- h 3 3, # ft # - h 3 8<D#ttzZ>£o\ZW.r)tt\f 

i£ , >?^y F 2 1 <D&mM2 0 *&&\Z\t&'X&mttSiZ>&'XZf7 ? 2 

8*«no#tte»n-5. 

[ 0 0 3 9 ] 

ft & ft 2 0 <DTJj iZfSL» *> tlft tf X h > 2 3 tt <D T S& T 3 > □ y F (0^) W - *i K £ 
SS$n, C03>D7HBiitJ'7>i'>'1r7h ( 0 *V ) K JS S3 "3" -5 . L T £ X h > 40 
©ffi«3ll!)fti'5>^>'^7 hcoisiejlfb^^lE-r-S. 
[ 0 0 4 0 ] 

II E •> U > y 7 K 2 2t-/iJ>^yni/J2 1 <D PiSHr X ^ — -y- 5 2i'»»*ft5t* 

c . mmm 2 o t©s^scttt«iL^^ , j >^5 3*«»i$jn5. z. © « ?l # * u > ^ 5 

3 tt . ni5<0»r®ft#Oi&!&^2 0©ffii8K#LT&(C§g^£*lT, ft&ft2 0rtgM;i 
itSEES^ft«lfrs«S:©iS?L5 4 t , ^©«^©"ejFL5 4 5 5 

[ 0 0 4 1 ] 

inl IB X ^ - -tf- 5 2 (CliifBlKig 5 5 II I & 0 . ->U > ^ 7 a y ;7 2 

SE^MIK 5 6 i)f3SSffi£ftS?§5 6©±gfH::«:. itiJE£ftfti«3t-r-5l& 50 
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[ 0 0 4 8 ] 

* K , S 5 0 2 -C &!k7 5 if 2 8tctoT^^-r^ttW»Cii5JE^Sl«l##5 1 SBftl, 

* ?L 5 4 «fc 0 ii! JE £ » £ It T -5 . 
[ 0 0 4 9 ] 

* fC, S 5 0 3 T«S(D«?L5 4<fcO'a»£nfciS5E£f?U±<i!!<Z>ig?L5 4J:0«l*$nfc 
[ 0 0 5 0 ] 

* K , S 5 0 4TS 5 0 2 <D$f\Z M.X7 7 >/ 2 8 \Z & V & X 2 ft ft X & <D X ft M l£ %L ffi. 

®izmm?z.&&ffim.^\$%ffi<Dm.fttfm<ti;^T^z>fctb. s 5 o 5 -e . £ <D%m<D 
m.ft\z&^T'X%:mv>fcmtfimmi£ft, m&mm<D&T*m±T2>. 

[ 0 0 5 1 ] 

L T S 5 0 6T?y y + >.ifo*±-*ai«LfcaKS 5 0 7^ii.*.*^Y-h£jj$7-r£ 

o 

[ 0 0 5 2 ] 

< jg 2 omm <d wm> 

o 

[ 0 0 5 3 ] 

H 6 K * V» T . X > > 1 0 1 fit . i8ft««110, lill 2 0. K^^l 30RJJt 
J# ^ 1 4 0*SiI«ilTil«Sn*iJI4*i®7 s ^-'|?JH>j>>5/^f AT» 

[ 0 0 5 4 ] 

m # is * 1 i o«> +>- :/ ^ < * > y 1 i i. * je m i i 2. 

#1 i 3, *£K$>£fiiissp i m zffi z.t mi&z ft* . 

[ 0 0 5 5 ] 

■fr :/ 5 -f # > l 1 1 fii $f * > ? ( B * ) *»6<*±»ffc«»**BEfcU, HHi^i 

bp i *^LT3t>i/-jn i 2 cft^ts. 3i>i/-jn i 2«-y-y^-f7p>yi 
mm z smmmm # 1 1 3 k a- b r s . « #t # 1 i 3 b * o ^ » \z « is y w j -f h ( 

[ 0 0 5 6 ] 

© » JR 1 3 0 fii , #JHifl2 0pql:«i^Sn.5!»a^a©Ii ( K il SS ) £ fiE "T -5 

. - ft . ^m«i4o«. #i«$i2 0i>6ffiu$n3«i^7oiK (tisiiB) $ 
j^be-t -5. 

[ 0 0 5 7 ] 

£ it , :oi>i;>i 0 1 i;tt, ^aojg^g (^-^^^-y^.) l 4 5^i^5tit 

lr> * . ? — #7lr-3?* 1 4 5 tt . ->Y7h 1 4 6 t Tl^ * tl ^ - If > # -f — ;i/ 

1 4 7i3>yi/«;fl 4 8 <»: £ {f -5 . — 4 8 fit © » Jfc 1 3 OftCD 

(ft ft £ B S tl . tt^FO^-b;>s|?-f-;pi 4 7 fit tfe ft 1 4 0(*g©i£ft#*firllI£tlT^ 

5 . C^ip^C^fiESr^r-r-S^ — jP^-V — v 5 1 4 5tt, -f — JH 4 7 *» § Vt 

*mm.m. ( ft ffi ) *«fflLTa>^|/?*l 48SBfi**, ®ftJBE£il5i&-52)^ ( jg 

[ 0 0 5 8 ] 

© ft 3^ 1 3 0 K & U T . ^ — # * — -v l 4 5 CD T sS (C IS 6 *l < > 5> — t> — y 1 3 
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1 tt , iI&£«koT#aLfc!RA£a£3£iMfc31-r£. ^ ? - 7 1 3 1 i D fell: 

T ffi\z®tt *> tltz X a y 3 2 t* . *©H**JfcR»K:Htt-r*J:£:j!»»-e*.6«^ 

ft&ft&IBfi (fiM) -T-5Sltl*#T-5. 
[ 0 0 5 9 ] 



£ fc . X > > 1 0 1 fc « , j& *| ^ 1 2 0 <Z> 


-h Sit ( © m ^ 1 


3 0 ) 


r # t m 


( 


* 1 4 


o) s/t-f/x^-rs#aai«EjiK (EGRS 


g§ ) 1 6 0 *» J£ 


fig $ n 


5. 




# 69 t tt . 


E G RIB 1 6 0 \tWn.& 1 4 0 £ * ft ft 


- # ^ -V - 'J +■ 


14 5 


± git <D # 




1^114 


0 atK^^l 3 0 K & ft X D y h ;U # 1 


3 2 <D T ffi. M £ 


111 






© E G R I 


81 6 0S, »^^X<D-gg^jgfi©g,^l 


3 0 \zm-rmm 


£ # T 


ft . EG 


R 


MIS 16 0 10 


km:, if asiuoTiSKciasn. 




# ^ Sit 


S £ Hlft 




ill S5 ~$~ ft C 


i3iioJ^&EGR#l 6 1 £ , E G R 1 {§ 1 


6 0 411 ( m 


an -r 


ft IfcSiitf 







ft (D R G R ? - 7 1 fi 2 At m n £, ft. X ^ ft „ 
[ 0 0 6 0 ] 

HXX 1 4 0 C*HT. jM^iO&^-Tfttfclail^li^Oa, * - K > * -f - 
;P1 4 7 # gg tt £ tt $ & J: T Sit <9J tc tt: . T*HIK 1 4 0 b. 

^■©TSSfcM^y-->>/fi 4 2, JEKTfiitlC^Mil&l 4 0 ctftJU^gStSnT^ft. 
M « - v > y 1 4 2 K , *m^X^(C-^StlftNOx^©*#fiK^Srj|f^-rft©«a 

[0061] 20 

sfc. x > s> > 1 0 lwg-ggffijrn, §s-fe>-tj-;5tEiow(t?.^T*t3, % <d mm 

* # ^ X > >> > 1 0 1 ©lfittII:Ht5«^$[i}*t5. 
[ 0 0 6 2 ] 

■t ts.fr % . \s — )ls 1 7 0 li, 3t>l/-JH l 2F»9(C#^.enT0iftgS*4<DJE^ 

(CJSUfc^ffiM^-SitH^-rft. X77D— ^ — ^ 1 7 2 tt , |gf 1 3 0 ft <D 7> O -y h;P 
^13 2±«t{Ci3^T©A^mcDSi!» I'^Dfc^tafB^^ffi^-rft. 
( A / F ) -k>itl 7 3 , JIEflC * 1 4 0©«j«'7--^>/7'l 4 2±Si:*^Iili5!fX 

+ ©Mg«k:jSDTg^Mc^{bTftt£ai«^£ai2iTft. ««atai#^iSS-fe>-tJ- 1 
7 4 « . 0C<ia«14O©Miy-i/>^142TSl:*^T*I^X©iaS (g^m 

ia«)c^i;fc^aifs^*aj^-rft. 30 

[ 0 0 6 3 ] 

* . 7? t;nsst >t 1 7 6 \%7 t> ±. )i> ^ i/ )V (g^) ic ® o ■=> n . pj y jko 

b&*k«i;tx>£?>i 0 1 K*5t,>Tg#-rfttt»«<£*£&ft&a«^£W7j-fft. 

^9>^A-fc>*i 7 7«, x>i>>i 0 1 tf> Ui # W ( ^ 7 > ^ •> t 7 h ) a* - 5£ A g Is] 
Si (ecu) 1 8 otiJtsstttjtsnTna. 

[ 0 0 6 4 ] 

ECUlSOttt^SIHgi (CPU) . ^*ffiL«ffl^^U (ROM) . 7 > ^ A 

y^-bx^^Eu (ram) Rztmm&±'ik<biizmvfrm®&m£2ntt^ny?Tv7R 

AM. A/Dtig$ttf AA#- h tii * # - h £ & . MJjfa 40 

[ 0 0 6 5 ] 

E C U 1 8 0 tt . fiB^tt >tffl^fflf ^*A^3# - h^^LTAA £ *l S « *t K 

So'^TECUl 8 OCttSCPUK^tJT. R O M I: S f $ tl T H 5 ^ D 7 A A» 6 
. x>^>ioico^f*iS#^fco^T<z>*:£$9^£fT5fifi, i>y> 1 0 1 ffllgttl 
KM«-rft#«fWi5|£fT5. 
[ 0 0 6 6 ] 

■ 7C»rmt 1 20a. ■Iti'U>y^n5ijn2i, JtIt«/'j>yAyFi2 

2 K T JiS fiE £ ft , ^<D->U>y^D-yi7 1 2 1 I: t! X h > 1 2 3atT#«kDi?A£ftT 

£ ft ft . $5 & ^ 1 2 0O(Mi4)g^t5yiJ>y^ny^ 1 2 1 \Z \t zs U > ^ 7 -f 50 
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<n# iztez>mEE3in.mtt& s 1 at gg ** e n x n s . ^^KJE^m«»#5 1 © ± * t « . 

[ 0 0 4 2 ] 

fflffro^&ISTtt* S*«*«««#-h3 3«tO*«6ft2 0rt*K*Ab. tfXh>2 
>2 3$T^fcffLM-T. ctil^Liy 7 + >y(itx h>2 3fc«fcOBE|gSftfcjBft 

*B*tftft**igt;:ai*rsMi:: < *»£**±oa««*i,Tjft«fciijft-*-*3i*-cfc 

[ 0 0 4 3 ] 

S*«ftJftHTB, tTXf«>2 3lcJ:t)jB^«*Jfl£||f^n. ,5*^7^2 8 ti 0 ig 
&m.\Z £:k £ tl -5 . J £-LTj5*£ttfc*^©Aifcjg««$j&g2 0 * ife K IS 6 *l fc,£ * 7 

U > y A y H 2 2iyiJ>^^D^ 2 1 Lfcij >Jf 5 3 tC R « ft © « 

?L5 4iOffj|Sa5»StlTiif 2 OffifiiBff£SLtt£*£<*-li-«. 
[ 0 0 4 4 ] 

mm&j££Mmmft 5 1 hecus ocio-erot sni8$iM9i$n5. ioi^wtii 
. ecus oiti7f?>i;ftiz>v7 7^T^iz)vmm±>^-7 6m&Q&m-tzmn\z& 

b . £©fcJ6S*l&*ftllSHI. ft » * I* a . SU?5>^t>t77J;D*i65n5e 

^H>fi«*^afffi^*"»it#5ioi«£Ea!a*»i*«!ftWfp-r*. * . its je # > y 5 

[ 0 0 4 5 ] 

mn 5 4 tt m 3 k ^ r «t ? tc . f n^nftiicMLT^-^gTittent* £ « 
***ct^Rrttt&<5. * . a as a* % £ u , ^^«*t«^$ns^tT. ^^^^flij 

[ 0 0 4 6 ] 

S4tc^-r c tpfti§i(piiET-&o < us ft m m ass mum) ©*3b*lt^«. j; o t . 
TiuteSctft^jcTy v * > ? K&mt&z •? y tr > ^ r * . * l t x > s> > i vmrnvtm 

»> s n & v> . 

[ 0 0 4 7 ] 

K±/i/*>^j(|liHSffi£B5 0f t-MC«^^TSllBt5. 5fe r . S 5 0 1 T X > ^ 
^^IBife-rSttttTfcsatStfS 5 0 2 ^ US * . ;yt>y«i»tUftnttnr»8a:6 

tf s 5 0 7^itA,T*^^-h£&7-r-5. 



10 



20 



30 



40 



50 
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t&iZ, Z\ <D -> g > ^ 5 -f 1 24«t->'J>yyo«y^ 1 2 1 <h©©Se^®f::te?£ifl*S& 
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